Abstract. This paper empirically investigates the causal relationship between local government transparency and political corruption in a sample of Spain's 110 largest municipalities. After implementing a two-stage probit estimation procedure, our evidence indicates that transparency is inversely related to the likelihood of local political corruption. This result supports the hypothesis that a lack of transparency conceals corrupt activities and that an unwillingness to provide information is a good proxy of the likelihood of corruption.
Motivation
Corruption is the focus of a growing body of literature in many fields, concerned with understanding its determinants and consequences. Corruption has obvious negative impacts on the political system and on citizen confidence in a country's institutions. Empirical evidence has shown the negative relationship between institutional trust and corruption (Mishler and Rose, 2001; Anderson and Tverdova, 2003) Thus, corruption weakens the credibility of institutions through the erosion of confidence (Bowler and Karp, 2004) .
Beyond the political sphere, the literature has extensively shown that corruption also becomes a major burden for any economy, given that it distorts the allocation of resources and damages the functioning of institutions (Knack and Keefer, 1995; Williamson, 2000; Acemoglu et al., 2002; Kaufman and Kraay, 2002) . Corruption has been shown to affect the development, prosperity and equity of an economy (See Bardhan, 1997 , Aidt, 2009 
for reviews).
Transparency is one of the main cornerstones of corruption. It has been widely considered in the literature, but rarely tested as a determinant of corruption (Lindstedt and Naurin 2010) . For this reason, the aim of this study is to evaluate the impact of transparency on the probability of corrupt behavior at the local level. In the first instance we seek to determine the extent to which government openness can prevent corruption. Our results indicate a negative relationship the asymmetry of information between them and the principal is high enough. Discretionary policies are only possible with large information asymmetries. However, this mechanism and causality relationships are far from being obvious. Indeed, there may be underlying factors that explain both the extent of transparency and the level of corruption. Selection bias and endogeneity concerns (governments that are more honest may tend to be more transparent) may hamper the identification of true causality links between both concepts. To illustrate this concern, the literature discusses and describes a number of factors that lead to corruption environments that can also separately explain transparency levels. See for instance the works by Andvig and Moene, 1990 and Ali and Isse (2003 ), Del Monte and Papagni (2007 , among others.
According to Kolstad and Wiig (2009) , the lack of transparency increases the bias and variance of the signal used by the voters to check the performance of governments. It is in fact, a rational behavior to increase information rents in a way they may perpetuate the appropriation of large public rents (Stiglitz, 2002) . Transparency acts as a barrier to this discretionary room of governments, by lowering the asymmetry of information between the principal and the agent.
This may prevent rent-seeking strategies and improve the ability of voters to check closely the behavior and performance of elected governments. As a result, transparency minimizes the moral hazard problem by improving public control, which should be correlated with lower corruption.
The likelihood of committing a crime depends on the risk of being caught, the possible gain (booty) and the probable punishment (Becker, 1968) . Transparency works on the risk of getting caught, given that in improves public control and diminishes the asymmetry of information.
However, recent literature has also shown that transparency alone cannot be the only solution to corruption (Kolstad and Wiig, 2009; Lindstedt and Naurin, 2010) .
The literature on local corruption and transparency is mainly recent in publication and makes few connections between the two issues. In the case of corruption, most studies have been concerned with estimating its subsequent impact at the ballot box (Ferraz and Finan 2008 and 2011 for Brazil) . The findings are that the impact is limited unless media coverage is broad (Fernández-Vázquez and Rivero 2010; Costas-Pérez et al. 2012) and that the impact varies depending on whether the party revealed as being corrupt is on the left or right of the political ideological spectrum (Jiménez and García, 2018) . Moreover, local corruption is contagious (González et al, 2017) .
As for transparency, research has sought to identify the institutional, social and economic determinants of local government transparency (Styles and Tennyson, 2007; Guillamón et al. 2011; Esteller and Polo-Otero, 2012; Albalate 2013) . Political competition, the size of population, the economic specialization of the city, and fiscal imbalances and debt accumulation are some of the factors indicated as determinants of local government transparency. However, the relationship between transparency and corruption for local governments has been surprisingly neglected.
Empirical Strategy

Hypothesis
The objective of our analysis is to evaluate the relationship between transparency and corruption at the local government level, drawing on data from Spain. Transparency is expected to limit corruption and, therefore, we expect local governments providing better information, or satisfying high transparency standards, to be less prone to corruption: first, because a greater availability of information increases the probability of being caught in private rent-seeking activities; and, second, because local governments that are more willing to make information available are assumed to be more honest than municipalities that prefer to conceal information.
If our expectations are met, then transparent local governments should suffer fewer cases of corruption. The main hypothesis being tested in this paper, therefore, can be stated as follows:
H1. Local government transparency is inversely related to corruption cases (ceteris paribus).
Thus, we evaluate the extent to which levels of transparency are informative, or it hinders the search for private rents, of the likelihood of corruption at the local level. If our results confirm the hypothesis, then the prescription of greater transparency would be justified.
Data on corruption and transparency
First, we constructed a new database by compiling data on local corruption cases affecting local public servants and politicians in Spain. These data were obtained by examining both published and electronic newspapers in Spain. At least two references to an impeached politician were needed before the case of corruption was added to the dataset (see Jiménez and García, 2018) . 1 Following this principle, we define an alleged offence as a case of corruption only when the accused had been impeached before the court. Clearly, however, we need to distinguish between an accusation of corruption and a proven case of corruption. Thus, in our database politicians are considered as impeached but not guilty if a judgment had not been passed during the period considered in our study.
Note that our corruption variable will be therefore built on real corrupt behavior, rather than being an index based on subjective perception of corruption, which has been a common strategy to deal with corruption measurement. However, subjective indexes have limitations because perception is not always perfectly correlated with real facts. 2 Fortunately, we follow the strategy of previous studies like Fisman and Gatti (2002b) and Fisman and Miguel (2007) , which also compiled data on real corrupt activities.
Second, we use the transparency information made public by the NGO Transparency International-Spain in order to construct a variable that captures the degree of willingness on the part of the municipal government to be transparent. Note that Spain is one of the few European countries yet to have a transparency law and local governments are not, therefore, required to provide information on their activities or decision-making procedures. As a consequence, actual information disclosure is a voluntary act by governments, which enables us to identify differences across municipalities.
Given this situation of voluntary transparency, the NGO Transparency International (TI- 1 The database is compiled as in Jiménez and García (2012) . We first recorded all the electronic news items referring to local corruption in Spain and then checked them to both national and regional newspapers. In fact, Google publishes a "local corruption map" on which most of these cases are identified. Our database contains a similar number of cases to those on other databases. TI's indexes range from 0 to 100, with 100 indicating a perfectly transparent government and 0 a government with no transparency at all. The transparency index is constructed with the affirmative and negative responses of municipalities to the 80 items considered and with information collected by TI directly from public sources. By using this index, we are able to exploit differences in the characteristics of the municipalities and the cases of corruption reported in these administrative areas.
As Transparency International does not cover all the municipalities in Spain, our empirical strategy is limited to examining the relationship between corruption and transparency in a subset of the 110 largest local governments, that is, those included in the TI reports. Table 1 reports the number of annual corruption cases since 2008 (we also include as informative previous cases from 2000 to 2007), identifying specifically those affecting the municipalities considered in the TI reports. In spite of the limitations produced by the available index, our sample includes all corruption cases reported in the 110 largest municipalities in the country. Source: own elaboration from Jiménez and García (2018) .
3 For more information on the methodological process adopted in the conducting of this survey, see Transparency International-Spain's website: http://www.transparencia.org.es/ 4 Total cases of local corruption in municipalities with population higher than 1,000 inhabitants, which they represent more than 94 per cent of total population in Spain.
Variables
Following the literature on local government corruption, we introduce the following variables: Authors' own data (see previous paragraphs).
Explanatory variables
Transparency: A continuous variable that ranges from 0 to 100, where 100 is the value associated with a local government that satisfies all the transparency requisites included on the Transparency International questionnaire; and 0 is the value associated with a local government that does not supply any of the information required on the questionnaire. As this variable may well be endogenous, given that corrupt politicians have considerable incentives to provide less transparency and honest politicians may be willing to provide more transparency, instruments are required. These instruments, which have been shown to be significant determinants of local government transparency in Albalate (2013), are:
i) The ideology of the mayor, taking a value of 1 if the mayor belongs to a left-wing party.
ii) The size of the majority enjoyed by the mayor in the city council plenary.
Population: the population of municipality i in year t. This variable controls for the size of the municipality. Other papers have found that the size is a factor that affects corruption (see Jiménez, 2013, for example Provincial_Capital: binary variable taking a value of 1 if municipality i is a provincial capital and 0 otherwise. This variable controls for the greater degree of scrutiny to which the governments of provincial capital are exposed. Source: La Caixa municipal database.
Tourism:
Comparative index measuring the importance of the tourist sector, based on 2010 information. The index is based on the tax on the economic activities included under the heading of tourism, which in turn is based on the tourist establishment category, number of rooms and annual occupancy (throughout the year or for just part of a year). As such it serves as a good indicator of tourism. The variable controls for differences in the intensity of tourism, a sector that accounts for the positive correlation between tourist activity and construction and commercial development. In the Spanish coastal municipalities, especially, such development has been found to be a potential source of corruption at the local government level. In fact, Jiménez et al (2014) have found a positive relationship among tourism municipalities and local corruption using a bigger sample than we use in our paper. Source: La Caixa municipal database.
Trend: a variable indicating the year of the observation. It is included to control for potentialtime effects in the data pool. We included the year to control for differences over time that could affect the probability of having a corruption case. We expect less cases of corruption over time as a general trend affecting all municipalities.
The descriptive statistics of these variables are shown in Note: C: Corrupt municipality; Non-U: Non-uncovered municipality. 5 We refer to these municipalities as "uncovered" because we cannot confirm whether they are corrupt or not just with the absence of uncovered corruption scandals.
The method
We specify the following model that is then estimated using an instrumental variable probit method. To solve the problem of endogeneity of transparency we use a two-stage estimation procedure, employing in the first stage of the estimation the instruments presented above.
Corrupted it = α i + ρ Given this model, ρ1 is the coefficient estimating the impact of transparency on the probability that cases of corruption are uncovered in a given municipality. We expect a negative coefficient estimate indicating that high transparency indexes are signals of a low likelihood of corruption. Table 3 Columns (1) and (2) display results for the pooled models in which we estimate the relationship between transparency and corruption. The only difference is that standard errors account for all types of correlation within the same municipalities in model (2) by using municipality clusters. As expected, there is an inverse relationship between transparency and corruption, which implies that transparency prevents corruption or is, at least, a good proxy of good governance, which deters corruption.
Results
Corruption also appears to be negatively related to the unemployment rate and a city's status as a provincial capital, reflecting the higher degree of scrutiny to which a government is exposed by the media and citizenship. Similarly, the size of a municipality's population is statistically significant, having a positive impact on the probability of cases of corruption. This means there is more probability of cases of corruption being uncovered in large municipalities, ceteris paribus. These results serve to minimize any potential limitations in our sample, given that we have used data from Spain's largest municipalities.
The same positive impact is found with the trend variable, indicating that a greater number of cases of corruption are uncovered over time. Finally, we find no evidence of a relationship between the intensity of tourism and local government corruption in our sample. Although we report a positive coefficient, our model does not support the hypothesis that municipalities with highly developed tourist sectors (and which have experienced major construction and commercial developments and, consequently, more opportunities for private appropriation of rents) present a higher probability of suffering political corruption.
As for the estimation procedure, it should be noted that the inclusion of clusters in the error estimations in model (2) does not seem to affect out main result, thus confirming its consistency.
However, other coefficients are affected by the inclusion of these clusters. In Model (2), the statistical significance of Provincial Capital falls, while in the case of Population the significance disappears altogether.
Robustness Check
Although there is a clearly negative correlation between transparency and the number of corruption cases, it could be argued that models (1) and (2) [2]
In this way, we are able to determine whether the transparency reported in the first year for which information was available might account for the cases of corruption that appeared over the short-term. Column (3) displays these results and shows that the coefficient associated with transparency remains negative and statistically significant. This means that 2008 transparency is inversely related to the probability of cases of corruption occurring between 2008 and 2012.
Our results support the hypothesis that the lack of transparency might conceal corruption or, at least, account for the lower probability of corruption remaining hidden. Note: *** 1%, ** 5%, *10% significance test. Robust to heteroskedasticity. Standard errors shown in parenthesis. In model (2) we used clustered standard errors at the municipal level.
Conclusions
The relationship between transparency and corruption is coming under the increasing scrutiny of both academia and policy makers, but while recent studies have devoted first efforts to examining this relationship at national and international levels, there is still a lack of research at local government level. This paper offers early empirical evidence that reports an inverse relationship between transparency indexes (willingness to provide information) and political corruption in Spain's 110 largest local governments. After correcting for the endogeneity of transparency, our results suggest that local governments with low levels of transparency are more likely to suffer cases of political corruption than municipalities that provide greater amounts of information. In the absence of a specific transparency law providing for the compulsory provision of information to the public, it has been possible to conduct this test thanks to the existence of voluntary information disclosure at the local level in Spain. 6 It would seem that this result reflects the preventive action associated with increased transparency, which ensures greater scrutiny of political actions, or, alternatively, it might be the case that honest politicians are more willing to offer information. Although we are unable to identify the specific mechanism or source accounting for this negative causality, our results clearly show that transparency indexes explain in part the probability of corruption. And for this reason transparency is a powerful tool in the hands of policy makers in their efforts to stamp out corruption.
Our study uncovers a clear negative relationship between transparency and real corruption activities and overcomes any of the problems of the research based on subjective corruption perceptions. However, a limitation of this study is that transparency might be correlated with better governance or other features of government performance that can be, in turn, linked to a more honest behavior of politicians and public servants. However, the availability of data does not offer the possibility to execute an experimental design able to fully identify the solely effect of transparency indexes. Even in this case, our results show that transparency indexes are worth taking into account in the analysis of corruption, offering a contribution for further research on corruption determinants also at local government level.
Despite the statistical significance associated with transparency in our results, we cannot fully reject arguments that transparency on its own may be insufficient (Kolstad and Wiig 2009; Lindstedt and Naurin, 2010) . Transparency levels appear unable to offer unequivocal predictions of the probability of corruption and it seems that other mechanisms of support (sanctions, social embarrassment, education, broadcasting media, etc.) are required to control corruption. Indeed, the promise of transparency is not satisfied with the mere existence of laws, but would seem to depend on institutional quality (Fung et al., 2007; Hood and Heald, 2006) . However, our results show the undeniable importance of transparency in predictions of the likelihood of corruption. Indeed, the evidence reported here supports the implementation of policies aimed at promoting public information disclosure as a deterrent to political corruption and as a mechanism for enhancing accountability in local government.
